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[»*£3l pH^10-l 2 Olfflfcn > hn-;V-T* 

(3HH) tf W3-t Kn^y7;V*>Ht^*l^t*abS 

at 3tg i - 3 iafw>«ift#fe, 

^V-h (3HB) (3HH) t<^)2^ 

*m^#, Sfcf±* D- 3 -t Kn*">-/fV- h (3HB) 
n^yA'l/l/-h ( 3 H V) (3HH) k 

<D 3 ft^*^-C* & IS 4 BB*0*5S*feo 

[1*^6] - 3 - t Kn^ry7;V* >I^^tt^M^ 7^ 

[W#£7] #'J-3-kKn^y7;V*>fmt^»^ Tx 
[0 0 0 1] 
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[0 0 0 2] 

*° U - 3 - K n * v T ;v * >M PHAfcf-t) »± ^ < (Dm^mu<r>m 

[0 0 0 3] 

<mLto**&j&'t2> pha^ mi£m&fc*Mj&Lx*<nWi&to<Dmi$mz¥m 

ZtiZtzto, PHAi^^f 7 if t Lxmftir&tztbizii, {K4»of#i*i* 
<bPHA*#ffiLTJRi)tii-f-fcv»-9 Ig ;&*&SST?* * o P H A *W&®mtfr h 

^■mmmi-^^KoifmtLx, jzwi-t&t. ? HAtmmx $>z>mmmm*m 
^xm^hPHA^mm-r^^t, PHAmoi#«M^^f#^ l< 
tinr^b$-fr-c^< «r tizx 19 PHA**»&:£ffiK$Htk*Lao 

[0 0 0 4] 

J: *»ffi*fUJ8 LfcPHAO^«»»^-ett, P HA«t^ 

^^k7K*«:fflv>Tf*ffi-r*^***& (#IP8 5 5- 1 1 8 3 9 4-5§\ #BB 
HS 57 — 65193 ■§•) 0 L^U £*L&^nr >^^4b7kf^i®&7M£^£-C 
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o > t & *o tznw&fe £ p ha fc^ofcjsw t o$M£a*## £H*-e*> & 

jg^co * y - >f ©PH A*j&te»*fo&*ift3?-e* & * k\ SifcfKI 
[0 0 0 5] 

£ t\ P H ArtW^-C* 0 ^otK k ?1 «9 -B- ■? W x. If v * > (# 
HPS 6 3 - 1 9 8 9 9 If) £ fcl*7n/^v:*-;V (#Flf 0 2 -6 9 1 8 7 
■§•) ^:lif b7tKn77> (#HB¥ 0 7-7 9 7 8 8t) C0&fcS2Kf£?S« 

v> fcfti ffi^j* & $l£ £ tiX & o d ti h <&*fttt«*tt#*MMfc&» hXi> 

[0 0 0 6] 

^tU, J. Gen. Microbiology, 19, 19 8-20 
91 (1 9 5 8) fctt. f b ^^tMLt P H AJJ1 

n<0m^j£l£#*^^tU PHA*#**fe&*IB«*ilvCV>«o iO^feli 
, 7 , D-fe^iLtlifi|ftl^S^ 7Cl<7)^iit f 'J ^A^f fflf^,^ 

n^.;^^§f)^PHArt § & & £ t ^ h mm kz 

tiiS$*v»k#x.e>tL&o #2r¥0 4-6 1 6 3 8ft:ii, PHA*^rr*1tt 



fcttiE# 2003-3056582 



£pl 2002-125881 £ 



^-v: 4/ 



1 o ot:m±T-»ai-^-<?:-em#«3t^^t, #v>-e* 

^k-e-c, PHA^<7)i#im*«L, PHAznz-xmmmz 

[0 0 0 7] 

}£7m^2tiTV>& (#f¥0 8-5 0 2 4 1 5f) #\ #®^te#J£-^tfJilT£ 
(iH^MLv^ i:(:J)niri|v^B0DMi^to 0 i<7) J: ^ 

[0 0 0 8] 

t tz, P HAMft^W^ilE^^vt^ *f — Vim LT P H A ^^1" 
^^^^^tLTv^ (#H¥0 7- 1 7 7 8 9 4f, iff P*PP 0 7-3148 

8^-) 0 l^u ^tih^m^u^m^mmm^^ < t& 30. 

o r (iiins l t 1 0 hi & -m&mm l & w tumm <vn^ PHAmctw 

1\ ^fe^o#^tL^PHA<0|iejg{i6 5-8 9%@)|itv^v^^W^ 

o ttz, PHAM«tilsSt:r;v*'J £^2}nLTini!feU «*^#tr 

PHA^^Ii-^^^Ji^^^Tv^ (!|FI¥0 7-3 1 4 8 7) o Ltf>U 
%btiZ>*°V?-<D®i.m*7 5. 1 -8 0. 5%tig:<. ^l^]±<7)7ti6tCT^ 

* >; a* &*i £ *° ^ - & & *^^> o £<> $ h k 

, T;w^'mMt»S6^#^^T9^^>^<o^^$^T\/^75 s (B i o 
separation. 2, 9 5- 1 0 5|> 1991. #IS 2 P07-314 

8 9). 7 n>u v ^mfzWT'imim&j&ftiz&t L^mw^mns <b-r > 
m < ^sm^smT* mmim^p h AWfr^mf lt&*) ^mmx*^ 

PHAm^ t{it±i^-r> &:*3^o#ibft&PHAO|s£jgfi7 7-8 5 %gJ£ 
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[0 0 0 9] 

P HA^ta^Mt^pH 2^1^14 &'i!i£L 5 0SJ^±T'PH 
AZftm-f&Jjfe&^Ztir^Z (tl¥ll- 2 6 6 8 9 1) o LfrL, d 
(7)^pH2*iO«j;9 ^Mlt-WS^f ? ^»>i:lfKllltiiSJ L < 

t^mtl.Ci:, tit* %bfLZ>VKA<Dfr=?-aLtf2 4 7J5frb 10015 

[0 0 10] 

<7)1&T^^--r- t tn < ^J^coP H A d: <£>tr # & P HA<0^ 

[0 0 11] 

(i) PHA^^t'S^I^I^^tfLoo, 

f$i»c j: i,is^MwiS]±t^if i t , (i i) mfemm 

^O^lpj±^|^Cd^^ioT p HW3> hu-;l^n]-jtg*:&«9. (i i i) 
[0 0 12] 

mtkWmifcZWMLXtfV - 3 -n Kn^r->7;v* >^£^jirf -SI^c^t 
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[0 0 13] 
[0 0 14] 

(3HH) £fl&<7>3 -fc Kn + y7;V*>itO 
*S^#-e^<2»±fBM3t*^ i 0 L < *i, - 3 - Ml Fn^yjJl/* > 
m.1)K D-3-tFn^y^fu-l> (3HB) Kn^yA^fy 
-x-h ( 3 H H) t<D2 J&fr&m&fc, tfcfi, D-3-fc Kn^y^fk- 
h (3HB) fcD-3 -fc Kn^ry^l/l/- h ( 3 H V) <h D - 3 - £ Kn 3r v 

(3HH) ^c0 3^**^#:-e^^±fB^^&Hr^^o 
[0 0 15] 

i tz%\}<Dft% L^mmmmt IT«, *°'J-3-fc: Kn^yT^^^M 
[0 0 16] 

#319! KJB v > <b ft h 14 , «ffl fl&rt P H A * Iftft L T v » * flK^Wt? <fc *Uf 
#KR5£$*Lfcv\, Mx.lf, A. 1 ipolyt ica> A. eutroph 
u s > A. 1 a t u s^ffDTfrfi V Y^T^W, (Alcaligenes) ^ v 
j.»i7 K^E-^JS (Pseudomonas) /^/l^JR (Bacillus) 
, 7V>^ 9—W> (Azotobacter) , (N o c a r 

d i a) > 7xn^t^I (Aeromonas) <r>W&&fb tl&tfm^ A 
. c a v i a e^m Jgfcli. PHA^&**#<0«^**ALfcA 1 c 
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aligenes eutrophus AC3 2 (FERM P-15786 
) (J. Bacteriol. , 179, 4 8 2 1 -4 8 3 01 (1 9 9 7) ) 

fllx.fiWIPFO 5-9 3 0 4 9 $KWf btiZ&ftWljfetfm^ hfrho 
[0 0 17] 

t Kn^y7;v*>t^t ltli!|(:lt$tL^v^ JW£W£M\ D-3- 
HKn^y7'fWf (3HB) O^^'Jt-^ 3 HB tjfo<D 3 - Kn4r 
y7;^>ii:^l^ (3HH 
) £#tf3-t: KDJfy 7^* >t<7)*l^^ £>*l&o ftfr-Cii*; 

-r-kfrt U3 HHfc^trfi-a-fls 3HBUHHt02^*t^ 
^(Macromolecules, 28, 4822-4828 (1995)) 
ttzit, 3HBtD-3-t KD^yAH/- h ( 3 H V) i:3HHfc03^ 
(#lt^2 7 7 7 5 7-t, fl¥0 8-2 8 9 7 9 7-fO #\ #fc*L& 

fcv^ 3HH^7 h £ 1 — 9 9*^%£v>ofc&J&Jfc^&<^ s 0^^&& o 
ttz, 3HBt3HVt3 H H i O 3 iMi^iiitS^ / "7-^- ^ 
h O &j£Jfc o ^ T ii^C £ *l * <> tf> f± #flxJ£. 3HBJ--7 h 

^i{il~9 5^%^ 3HV^.-7K0tilil~9 6O%, 3 HHi- 
y><7>£Jtti 1-3 0^^%£v*ofc$£fflo&<7);W&t?ab&o 
[0 0 181 

&S£ft&^&^ffiteft^PHA^n?sii, KSv^jW* Lv^»±^^-e*0 

-<9|>&E^£#fi-f 5 0fi*%M±OPHA^^^ttTv^<7)^#^$f$ 
[0 0 19] 
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$>z 0 c^x^m^mm^ma, n.mmft&nx 5oo g /i j^t«i l < 

, Zbizftt L< (i3 0 0 g/ 1 J^T-eab^o 
[0 0 2 0] 

* i y$p2$<DT)VJj 'J ^i&> U^3^h';^A, >; >^7]t5St2•7" 

[0 0 2 1] 

Tt±, »i A P V • n - 'J (7) v > f > 3 - 'J > , f>7-^APV7^ 

ftm<D 5 -7*% *1M icrofluidics *±$!i<7)-7^ * n :7;W * * *f 
-f^i/^it^i, $;ViltliX^7Wi 1 1 y A. Bachof 
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[0 0 2 2] 
[0 0 2 3] 

^H0^t**5v^T{i, ±I3T;v* 'j asii; p H * 3 > h n - jvf^ i t 
t<. £*)UtL<lZ, pH9~13. 5, L< lipH 1 0~ 1 2 Ofg 

L<> p 8 iilTTii P H AOMif (i®^ 0 n > h u-)Vf& p HO±T 

*i0. 5W3-eab* 0 
[0 0 2 4] 

^l&Wt-^v^Tti, ±fB£> J: K p H £ n V hn-/l/t5?tftK7^* 'J £iS 
[0 0 2 5] 

am trK-Dtirw) tmm $ fix P h w & ja tb * «m i -eff * 
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*v>m£ktonitmftiBL*<omi8.fr<D&mz&vz - 1 & < , ??5ii4<& ****** 

[0 0 2 61 
[0 0 2 7] 

Lv>i*«&fMi. SjM»?> 5 0T;<7)$£Bt?*iK J:«50tL<l±3 0TCj&>$>4 0 
[0 0 2 8] 

mi (a) (b) »4 % *&w<oPHA<Dfrmm&inn-t-&te*><om&i 

[0 0 2 9] 

ffi li^-e^ofM^if ^^ttv^ 0 mi (a) fcitf (b) 
jc*tt*^6 fir y ^^J*lf^-t*7t4e>o P Hiiiif^t^ «9 > m 

p HMSftllHHf 6 rtO»3W^ *° >^4CJ:o T«J& 5 LTHft^SHf 1 

®#*$«i i n<DffiL!mmm%L<o pH£fi^-r&o s&k. m 
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[0 0 3 0] 

HI (a) K&V>T, ftftftiftfftl zK^l 0£^LT 

9 fctt&S *U f£?&#f£a 9 K J: «J ^&&m#fi*<0ttJS?O JEWISH 

wmw 2 \z * o -cmttsam^- 1 * , p h kwse-c § 

[0 0 3 1] 

111 (b) fcfcv^-ctt, ft^HEl 2liftt^«l 1 l*I^#^$*LTi5«), 

*m$N§i i rtt^wtf 1 2 vu*kwmfc&&<n*tim<n±%.(D]%mt% 
biz, (b) ^*»t&»iWii2»±4r*-r*c4:^m**o 

[0 0 3 2] 

6 1 6 3 8-9) . h i ;7 < 'v^^7°n^-^OgfiS53-«?^ (tl¥5-3 3 
6 9 8 2-9-) . ««fb**^oa«tftl» (#t¥8- 5 0 2 4 1 5f) ^SrfPffl 

[0 0 3 3] 

mmm 

Se? ^fX L/:7 V • a-) f n 7 7 ^ AC 3 2 (SKtfFER 

M P- 1 5 7 8 6) T?£>&o J. Bacteriol. , 179, 

4 8 2 1 -4 8 3 01 (1 9 9 7) fclB*o:trBrc*g?# U ¥^^S1 0 0^ 
60*°'; (D- 3 -fc Kn^ri//f l/-b-c o -D-3 -fc Kn#'>A*tyi 
- h) UTFp (3HB-co-3HH) *»6 0wt%^tU 

Wi£Z%fZo #:K£*L*iS'fr (5 0 0 0 rpm, lOmin) Ciotlll* 
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.[0 0 3 4] 

LT&«b*Lfcp (3HB-co-3HH) Oi&jgte, 
KLT&ScLfco ^g|LT#£*i£ftfg;t/l 0mg£, ?nn*Kl 

mltSilUO^ ^ ^ y - ;V 0 . 8 5ml tl«0. 2 5 m 1 &j&nx."C 1 

oot-eno^Mftiiu. utL^m Hirv^-rftifti^ifto. 5 

-r-£T5HrLt\ ^tft't'Op (3HB-co-3HH) 0ttft*^*fc 0 ffi 
fcfrbfrMLX'&biLtzv (3HB-co-3HH) Ofl^PSli, ®#«fci5^t 

LX'&htitzfcWiM 1 Omg^ ^nn^KimlCiHU;^)^ >P^* 
MCiOiV^o i^M^IV-ttiTSK-GEL GMHXL (7. 8 

* 3 0 0mnu 2 *Jfejg) ^ifLfcSH IMADZUttlGPCvXf 

[0 0 3 5] 

(Jtttfl i ) 

p (3 HB - c o - 3 HH) ^tl«lil5 0 0m 1 pHl 
p Hm^f**^^ ^-^^vtt^^^^V — MD L — 6 CM^3«U 

sara$?> p h tfwtfcmxr iz & & t ^ u ^ * # y ~?m*m L^mti- h; ? a 
(b) ?(Dmm$mmmzmm-tho y;M-7>ut-wigt^3o 

0 0®$£K1£7£U 7^>hn-7-OpH*ll. 8K|£;eL2l$ii*m#£ 
?To£ 1 m^TKm^ f 'J 7A4 0m 1 «r^Sfc Lfc) o jt&aifeOJK* 

ifcfcjfrMMi (3 0 0 0 r pm, lOmin) L T ft Jg* MMtJcT- 
10, S-)\'X2®m&LWLErnz&.mLp (3HB-co-3HH) <Dffi 
fo*ntZo Z<Dp (3HB-co-3HH) mftuD&Btl* 9 2 % tffi*6*T* •? 
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[0 0 3 6] 

tifzp (3HB-co-3HH) 9 1 % t ^JgT'*> , ¥^ 

[0 0 3 7] 

3 ) 

nififli 1 t 9**3>hn-7-o P H*i i. 8 1 1 mmmwz 
T7 o o o p s i x^izmmftomzftitzo jBm.&w&mfttt&frm (3 0 

O'Orpm, lOmin) LtftRft^fc, ifcR&tiTM? 1 0. *9J-frH 
2 0ft^L»EETtwfti(fctp (3HB-co-3HH) wBH££#£o -Op ( 
3HB-co-3HH) 3BM*Oj»JKtt 9 9 % fc*#»3?fi5j|«flP-C* •) , ¥*&4*=P* 
(4 8 7J]X*$>vfz 0 
[0 0 3 8] 
(JfctfcW 1 ) 

0 0®S5) Srffl^ra#Srfi : o^m^{4|g#0^=Sr^To^o 7;v# 
V ^iJotS JRft&ttftiif t * •) *#*t & £ t < * «9 , jElfrfc p H £ 

8»5£-t&£fcj&*tfHfefc < *o3t 0 «Sfc*aE'taM* (15000rpm, 10m 
in) L1zi)*im.®*&SZ.t.l*m&&fr*Jzo 
[0 0 3 9] 
(JttfcW 2 ) 

^»J1 »T5jK3> hn-9-t?pHOWfi«:ff*>-f 15ajc7KBi<k^h 
(40ml) £— JK»lJnAT^/<-y>5#^---e2I^Wa#4:ffo3fe 
J^nt4rafilOjfef^*ffofeo f<0if, ftbtifzp (3HB-co-3HH) ft 

O /Co 
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[0 0 4 0] 

(Jfctt«3) 

#^¥7-3 1 4 8 7 mm<vnMm<D&ftX~T V t&WZft^tZo -f%t> 
p (3HB-co-3HH) ^r®#£ 4 0 g/ 1 t J: ^ izmmMWL 5 
OOralMU 0. 1 M^TK^kf" HJ A Tr 4 mMiJ =fc U 5 " 8 mM L 
8 O c CT-lB#P^»m#L7t o m>bftML 

xtt^^nx o t LtztK nmmum<v 2 7 0 0 r P m^?tj»^«bft& 

^o7to ^-^-e, MMW^*^ ^y-;v^in£T8 ooorpmt3 0* 

WjSt^fn^tTv^ftiRife^w^o jjfcjwbtt^-c 1 m> ; -jut* 2 mm&Lm 

JETKfcfcLp (3HB-co-3HH) OfH$£#£ 0 £*>p (3HB-co 
-3HH) %}fc<Dmm*. Tfrti vm&bb* 4 mM&£& 8 mM<D1%* Ztl^tl7 
2, 7 0%-e&*K ¥^^»{i-etL-etL8 7J5\ 6 57JT^o/; 0 > 
«9#f)tL^>p (3HB-co-3HH) JBMfc<Z)*fcj£t±1B:< , 

[0 0 4 1 ] 

-e i & £ rt ? t> ^ I) P H A co^ij fc^ilST * Bfr C CI i: ^ffi5fc % JR^s & < fcffl 

[mi] 

Ell (a) 8 XV (b) it, *5kW<DPKA<DfrMmWk*nM-f2>tztt><DffiL&. 

mm^^mmw <v — #1) -c * * • 
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1 BfM^SS 



5 "y-V- {□ 



1 2ttft£a< 
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pHtt 



1 WNUMHL 
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[mm] P H A^f p H A Wof #ftM«-*Sb$ J: < 

o 

w^iaakT^* vmnzmm^ffo zt*%mtir2>, #v-3-n ko^ 

vT^*^ISO«ljt*fe 0 p H* 1 0 - 1 2 Offlta > b n-^L^ff,, £^ 
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